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tod in hol le l ty oomsowinf thoorls® f»ii« fielleity fliwrlttf 
th©of*«» f*Qii o«?Bntl«w« (II«f3) «#^ ( I I .18) yesfjootivsly 
r~n« tlio f(%^lt«» mw f lot tod nfs a Amotion of InoiAont 
Bmitvino CfnovsTf 'i> m tigMPoe 2 •»< 3 fOi? %i* dlftliiot 
ttiooxi®!}* •**iEill.'^ .» Oftlotaistiorf hasr® IJOOR 4ano tor tho 
«(itlitoutri»o AtslBtoapptioR prmmm jitwS tSio i*tf*ttlti( t&r cy 
v« «st4riOiitrlno e«ow?y -^'^ j «*« p«»?«efitO(l 1« Flfoio© 4 m^ 
5 for iKslioity oomofvtwg asifi holiol ty flifmtnn ^ofti iot 
'41 
*'^m rc^mlt© T>OT>»«iit«« l» flffiwiii f uPd 9 fw *ll th« 
fi«iit»«^ ©aiwtwt »«>^ #X« ^ ©awstanipti show "Wiftt t>i« ilelBto* 
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i^(f^) , Fg(fj*) «!»« fjj^ Cii^ ) ««o i»oa in fPiilogsr wltli 
i#»«ik lfit#i*setioR fnvm faetofe of ahawiii owfjpont* f!i« i| 
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the obooiirod viiltio for tito tmel OIKMHI tootioii 1« otaimia 
to '1^ In fidr afSPoeiitBt witfe ^%iii^exi»Sai«i thooiy^**^, 
fIko «iall €i#ofi0|i@^oy wtiioli «xi#t I>fi«if00ti ii^ «oi<«*a « ^ tlit 
th^»eti<faliy ?f««l«1ie« mlvmm i t iittxdimtta to tlit «ft9ost«iiit% 
in tho !i«tei!«ie,nti0« of V imeotswi''®"^, tbt ^ t ^ l aiiMmiMiloA 
and t^ 9mi9%n9imm ATmm fvm Tnri'mo tiiooftttioal yoonlto 
oraltiatod \xf ttoitig t l» vnpiono i^  o|>»ot«tt OJP» ^9f9rmA lattiS. 
f 1^ Inruiwle i^o of th& xvootoip t^tinouti^tit wp^^twam l a p l i ^ 
imt on tiMi tii]«^tt vitli tlio iie<iii»i^ ooMsiiiM i^o to* oi> ^ottor 
th«^ tho mmm^ of ataniif^i OSTWMI oootien* i s !ioo»«o«fy f»F 
intoi^xetotioB of mi^ iioiitwil o«w«i!t istowiotfoii oitisoi^wwirf^*^ 
S.©©Tfe>d 0$ imoflLOaip fOiWSrtfOWi* 
XB ohaf^r If oootioii (Xi»t«1)« 119 9^mt %*m^ tho v^isioiis 
thoof«tioiii mUmXmtimm ^Utm for 2^  d->2^ 1190 pvomm do nol 
ooBplotoly ^ jeo wltli oaoli otlioy sii€ e»i iapimvH onlonlntloit 
iltlHSlUll.^  te AOllft i n O f ^ l F %1i <MPIKf»!&fO %dl1(}| t lW OXpOffltiOITtiil, fOl!iltl,%0« 
"^ Ytoli a oaloitlatiQii $})oiili! nmmmiMf inoluao %!« off^tft of 
final 8tn1» intosfiotioiio («oo oi)«i|»tor tt} &fi^ the offioet of 
»o««» oxelifisiiii oufvonto osnli mgrn^tx^Km ^if^oisioiit toeiir^* 
Xn seoiioii(|IX«S*1)» %ft o t n ^ tli« e^iii««t^ii<N>e^»t«fQB 
«lsiiit«fi?iiti«! TMooon® f&p f*«© final ot«ito, fis^eottfif t in 
offiot of fsoooR exelm'^io astwoRto o t o . , i» **tlloity oonoov^ng 
thoofioo of ^lrtb»T$ m-^ SaloEi, fl«o @voy«it ei^ oiui «oHio» io 
bn 
oal€al&t«d using %}m rmrimm mtimuttUm a^etftt «ii4 tte 
a>e-lif» If T^ f5*fiaig»«ol0^ ORl 9t«dy of tiil« fif^ ooaB In fwlLtoity 
n i ^ l n r nttttj^l eiirwnt t!i*exi«s ImmXvim '*» T^ mA *? Intofi* 
cnx-g,i) ptij^iifT ?fliii!fttyylM tMgrttit 
f h® di»ijst«pr tlon ^roas ««etlo$i for thu |ix<»a»«fi :J^  « ^^ -{^  ap» 
Vi^^ \ =. 
/ • 




F ^ ; t : . 
F , CI. c 1 A (^-j(: 
FHI^ '-'MAI^  ^ _ ^ ^ : I ^ 1 L 1 I -
n Hfjr, K. <IH,?9) 
3? k 
v/h®s« ^J|(Q ; i s tlw isoi««tor asrlnl usst^r eoBpliiig m«isti««t 
R«a FJ^ CQ ) is the Imttmet&T Br gr^stie eewiilinf arnisti^ it* ^mm^ 
tswi i« 9«5U»tiaii (III,:?9) i» uroT'ortieRaJt t© (1^) »f»# ri^ srss 
n^^lirXhl® o«>nti»ibittiQ»i '^t iwftetop «r«ff^®s. *?!» tlsnits of 
I n tlwt ii1>»«Boe o f f t f i e l at?*'* I i i t«r«;st l»nst th» ssntfiat st«asirt 





uvk^)^ -'•:-i'-^- ..,L '•^•-- ••-''^x' 
X (rri.^) 
o 
n@fl@otlng '^  9tat®0, 
• h&m Qir«a«i«5^ d the tdt*^ 9S«»8S (Metion <5~(%) fiwpi 
ligr nfiing ~^<s?^ ) -I'^ d tt«* TdpiciM a!ntin«iitrii^ 9ip»9twa wn«i^« 
1^ •^ ftf^ y mth^m ^vtm in t®H« Tfitfil»I«3C , ffm wmfmm 
1^ 1 (Bj7)^ C%-) AEiT 
C) 
^^  ( icj a^r C^^J.'^ ) 
iflmwi H (B^ > in *h» number of afitin«it**ii«« of &mwf^ l?, 
t^r unit m-^rm "^9 fimim !••• the eatineiitiriiicMi imltteA In 
tl» mmt& intmvw^ t^ - t« ^^r* *^y ^ » fwawlt of felimiy 
fission isgr « tfisnal, fssntxwt of a siiii^e ^^^ mmtmmt 'T{\~) 
i s ths thssi«tieii3L osnstss ssstiei) for tlw laPtiiisatsiRs aisifi^i* 
l^ rmtisn px<ss«ss for an iti<i@eaiAg $;(etiiis«tyifis of «nst^ •^^ -
as oaiottlatsA froa stliMitiWB (ZZI«29)« 
•m i^fsssnt mit fisstilts tow m9v?%m sxoss ssslions on t ^ 
s^0itl%tie»s of 27 spoot»«i imm octustioii (xn«|e> in ts^ls 0» 
'di 
this t^lM itren \m%mi nhmm tha tumrn^ ovmrn mmtimm 
in units of mr/-^, m %ml% m in mt/fimim^ whtn th» fiital 
<§inaol#<i»« In ti^ x A^i' npf prnm^mt mm in fwM 'S 9 t i ^ 
mm n u 
cr cr 
^ 0 S * 0 l t 
ivigR»«® III «^d t^ofSsinrntr 4,4o ?.ff 
I owv©£ •t.?a.^"^ t.49 ^.IJ 
f*. '®ifi« ©t.©!* ^ * .04 1.50 
(fi$«s«t} MUtilily aiiffTto l?mgrlMn 
<w ^ f^c•)"^ -
^ l ^ ^ ' 4 ' + f e ) ] -Ac-,p(vi(.;^ ^ r^l r ^ 
CIII,?3) 
ii4 
ttiifS'jilfe^* in ^t^*^-..titm (11,21). the mm&ii& f%nt %Hf€ te ta Iti 
e l a t i o n (nx , ^5 ) (nf© ?irot^©rtld?^?il t© ( 1 ^ ) 8»fl# the««f&f«, 
fratt the im9999%9T Cfempcmsf^t of t»f)«»r ifitetoottaiis* •^t» 
ot «|^  0 i» 0^(0) • -6*71 '>» ©Hfiipeti tjjr Ail«y «t n l ' ^ in mmsk 
«oa©l f»h€Hi(»0?^l© '^*t^l «inaJ.s«t« i-a^ ths> t o t ^ ©IVNMI ei©©ti©ii 
'T' ( ? ^ ) i© «r?'^ l««t©a fey ®f»natlefi ( l 'n.55)« H^© f*ir©P!M»© ef<»©»» 
©•etlea (P ©«« ts© ©T-Jltifstdll fi»« ©ipfttloB (111.58) l?y ©absti* 
tu t ing t i » v t^l«© of T ( %) «t aiff©F©fit a^lf^otfin© ommi©© 
ejjpsa using irerioM© fsRtimwtiin© s^^otra f©ro»t«« in tabl© Vtl» 
t»%i>l© X« o«F ©Ri0iJl^©fl rmitm of «v»«wii© ©SIMM ©©©tisn T~, in 
ttiiit© ©f m?/^ m well a© i a mr/ftmi&n^iB f©r^ >rl©« l?©l«w 
ifi tabl© B* 
p e s t ™ , l o ' - ^ ^ ^ ^ ^ 10-^«BV«lwi«i 
<l«M«»wi»«M»l»iiiil»aM<«»ii«»«M««iMiiiiiii|iB^ iiiiiii I iiiiummmmii IIIIIMHIII Sm IIMIIHIIIIIIIIMI iiii mri i • ii i .1 niiiiimii «iiiiimiini iiiiniwii 
*i?l.<m«ii© Til im& 10.5 5.5 
'»!'?|^iK©«Bl 
' 0«>v©i ©t.el.^-^ 17.9 3mt 
i}ii 
(lltm3) yi^islmin eacggy tt»yy»latlon^ ' '< 
Xa %hi» MetlDn, «• wisli to obtain «»«p«t»r ohmrmhl^^ 
l>TO<»6«iiV(5 ) • A-^2J (1^ • n • p« ^dmm t^ 90A Kg etf* t!« 
i» 1st ]»«%• '?lM vmiiiisr <9or»ilatiofs of t ^ ont^Sim rmntffVim 
&m !)• ttsttHa in d«%9fr«i?ilfig t l i i fi|>ii«Mi»%liM mH ioespin stimo* 
% • • » d i M » » 8 « d tQT >>ClliS'^ 0^ tow «»<lf>iift«« m hiff*t h« f« |4ir««l 
ft 0ofBfl«t« tiitoi^tloal f^im&lt^lm of t M » ^niblan In ait 
tilt VaVi«llt« of ll»iir illt<!tft«ti«il tlMMEIlf i»«»t "^ t ^t ^f ^ « ^ 
T« '^ gg f lmt» |>f«ii«iit a ^sAflRftatlof'. f99 tmXitAtf oon«9wiiif 
?« A tiwoxi^A of w«iii%«i>f mA t i ^ M t3ri»« aol^t* fli»4 thm oonvt^of 
tlio hotiolty f l i f f inf ! ti)toirt#« of ifodk iii«ti»rit oanronto iwm%» 
rim ^ t ^ « ^ ^ TuriiKRto, i^ ho cRpiMMMioii fov onoffsf mwvXt^im 
t&R^im ^<r/iSl^ dE^dO¥iir«d hos;* am \m af^tloi to tiifility onoffiot 
,?3iia lioiMiiittiR tvm^ofor fotoirinl to tti» oirpoviiwnlo ptmaioi at 
01t m^ LiSfPf lit if»t®wio«lftto «f}Of>floo^»^. ^oiiofioftt wrntnmm 
ttem of tHo oo!Ptol»tloii funetioii hi?« henfovtv ^oon noieNi for 
tout onofi^oo fotOTi^ nt to tlio «R|soil»nit« of F«oiott» ot»at«^t 
wlioi* «atjr 3 f^S3!Voo aM i»f<oAtiooA la tlw ftiiiit otnto* tkt 
aoo«l«ii (fn;»9,2> tfo pfttOQiit tlio e^ ot2r«i»o of tho 9x00000 in 
1^» A omvifioto of «#o^ ooittmi mrrmit mi thmi fidiatjroo tho 
lieooooo in s , F, f irf^ M>g»to of iiootrtt ounwtit iw to«lion(ffX»9,3 
60 
i^ K 1^ ^^  
ITT)3-1EX / VC^ 'T)^  lEj (Tini4) 
iip tli8 'H't^ aa of aettt#f^» m^ pL ( ^ t l*«)t f^  (\» f^) **"'* *"' 
(?'o',iie^  saw the fmir '^aisttittta ©f miteEe&nf pv&tm§ nmtwrm mA 
^UAW of th« Bi^tflx «l««»nt tar t!i# *f«s»Itlfliil'«-^2.'iip, 
m mmmmtMmmmJmmmmmm 
i%ti}%P^ 
^ / I j fi -W'2_ 
/^  (IL • ^ • ^ • • ^ • ^ ^ ) 
r^ 
171 (tn.«) 
%r^'s«ji® \ ! , a«it«oifi0 iwwttfiB© ^tmt^^ 9m lm ftntmt^^^ ntdn^ 
II • p Ml -ffiw in »fpm%%m (I.3>« f^ 4»npf«««liifi fur f^ ,^ i s 
• "«•»». (m«?6) 
,> bi 
In the ®Wim d^fttloe (tXI#3^) t!i« ( l l | ^ | ) ei« *t» fmtnT mA 
mitmt^'^ m^.«n for 0«&tt«wa i^ fwt«« mA {^$0^^ *^ ** ^ ^ 
^oliijp is??^  usirmt*^^ *5,'?l»a for neatttwa rumtrm In thm tiniH 
"'f iiu%8tltw%if?e tfiis r^ltm of ^^ in «qiiis(tiofi (in«1!5), 
t*m imte^T^M^m on w©lfjr isa^« 0^ i s €#?»« with t l» h&tp of 
rai«i?"^ir|y i^ -fut^ '^^ lo!*^ w® iwt thi? followtr^g «jtpf«s9ioii for 
J Si • i «(aoiKi.) U<ao«e^ ) 
'•I 
# f^n^tione ifs?M>sff a hmmA&xy ooi^ditlon in •«^»lioa (Tfl.i?) 
jtififi onsairo that the intonation i© mtf 6«IMI owr thoo* «ai#loo 
@^  @(oa ^  whioh ax« eonsiotoRt i«dth onoi^r «»i!ioiiti»i 90fiwiw»» 
tlo« fo? Tjhyoioally allowed YRIUOO of % » ^ »^5 ^* !» ot^ «iP 
to i*orfof» tho v^&Smlmf, Inte^-ffatiois, i t to Hr r l tfiooo^aif to 
know t l» fshyolorlly fillo«?o<! "n l^tioo of "^^^  » %' '^'^ ^ %«*«»t 
tUe osly woisnetior on the itiot^loRt noatflno mmwj ^^^ ! • 
() J 
(lll«5f) is mmewi^lljt «vnl»«i%«d If tl» tvpitsltlan ni^fljt 
h«ii«itj Qm99ievlm f^^^ H^iieity fXippiw® iMRiti^ O. amytwRt 
b« «t?pllel% t^m of '|]|j» --^  f l 3^ d f^fluste the frttrlit •Im'msi 
ia h«li<iit7 e&fi@tsvi!if T, A tf»«0»l«8 m^ thm in fiolieity 
flipr.i«€ "'f f^ '^ tt'-oofiao, ?h© mt!T9lr%imi futietiwit tNi» 
«T.ilttntta utiJif tlw el5«w ssfitHJt eloMftts in ti#© tfwefite ai« 
(ZIX»9«2 ) Billlg fit 
Bj ®.in7;1@ o«l«wlAtle*^» e f^i «abiitftotl»iir t ^ valti* of t l » 
lor tos lo pn& h^vmio eimp^am^m of »«trtJ! olawmt i a Of|tiHti«n 
(III«5)« w» •Vf'ltsato tho HI^ OOIDIM «<|t}iiio of th» timfioitioii 
s e ^ x ^ ol«ei»iitt ']']\\ for ar^all nor»#«t«i tmf?afor <!§ i f tho 
final otiito i@ sin l@t :l ot«ito» 
tlolni^ tli© d«iit®i«0B mn'm lUnotlon f»«ii o^^i t i i r (l#95) 
P M t t » f inal »tat« wBiiwltea«ti^ for oivi^^t 3 iftj^to twa 
•r^iisitioii CI.58 )• til© o3n»f»»»oioi^  for D']^  i o Aofd i^^ d to Ibo 
,v<i -u 
n|^+4^UUf.|±l^lJ;Vj(i-iK' 
• p / • q^'/4 1 B • r^ • t^^ • QV^ CJIX,4C) 
<tlt.4l) 
9 9 
a®^ "9fi«^ r*o® ©f SKird v«ot©i» W3«l«<«i fdjrm fndtor % l^eh i e 
foiw ft?9t0ip ^^(t>) *'* 0 '^ ^^  i^ *^  m^erlocAly Qjslaiil«t0« for 
ir-rioM* WErtiti*®! «i5?s«»t iwjdela nM '-tvm tn ta^t© ?, 
)|^.AA,»;^<.if|^^U4yr i ,L*4J^ ^ 
* Im 5 1 , •?/ 
(1I1.«) 
64 
eontrl feist ion of ttw» t i i » o«i|^ wsm»t of th© v«»tor <»?*««* ta 
r©lntaa to ttie eantf ibnt ior ©f spj-o© o«»|>©fwii«t tl?«»i#f|i ST-fO 
, , i , ^ ) , > . ^ <, I i > . 
0 * • ' Tor tH4a t iw^sAti^nt Hh^T® <i^  j l Of mS. <f\ v^j i>:^©, <f 
Is n©fiiflbl«, *3wn tfwii^ n© h-iw i«^tt©ii At© ©©ntspitftitiosi 
ift t ^ n t i ^ (211.4®) ^hm 0«>®'l!i©d witfe o?e i t a©©9 ?^ ot 
©©fitriiajt©. In •;«SJit?©sft^ 5!8tl.« no^©l, wfmm thmmtlm tm 
i»o»<3 ii^jp aKlal "S^tcsy «?*tr*^!^t» Qvmi tfm Hirst t©i» In 
©fuioticii CIII«42) t?©«8 iwt ©ci«!tjidl«t«. f M » tf*»»'^tl©n la 
(n%9%^ ^ ) 'allally Himto^ Ifegarlaii 
?h« fi'bsisiiite ©*?t5.f^ jp© of t ^ t^r t r ix &lmin^t is ©v?il«*9t«a 
i n ' : , T , 8y?« 'T th#»j-t«>9 ©f n««tr«%l ««i«?©^ fo r -s i^gr © s ^ l 
fii«iis©atiw trfiJ^sf^ir. T*»© iractsxwgKiieti for 
1© <'^ir©a ijjr 
1 
I . 
i© ©ftiflni'-t© ?iB€ 
*^e«/ {«') (1 •••^#i) (m.«s) 
ii^i 
in «^uatio« (111,41)# <?»(«*) i» *He laoiwei'^r ooiip«sr«iBt of thi 
ia ths C 4®:«itd0fii5® ef t®r.«0» cK^plinm ooT^sti^ ©f imolaaii 
f^(Q^), ^ i a h i s iwii in s^atioii (Xl.tf )• ^1» naB»H«al 
,.,.:|^.£.?. ( 1 • i r ^ ) j (111.44) 
j>«T« G^(c) -^ -^  S„ (c ) ara tl^ «a i«os«si»l«yp treses? -nna IsnscMilar 
9 
of tl^»« «»«8i5lif^ .'' •':t'!=*»fitn'--t0 «* f •• 0 i e <^ iT!j» in '5a«»ilr a©^*! 
aR4 sm Eio*l«t in tabl« ' / I . 
'HI I——n—iin• I nmmmtmmimmimiimimiimmmmmmimmmmmmm 
the mielddfi ^nmsf^ eorretntimi Itenotida dTcx/^-IBL i s 
•iralmst^a f»3ii e^atitm (211.57) 1^ 0»l>etitttti«^ t!» vf%ia« of 
i> 1 
•L. 
'^wp^' m ^IJU^ui IW|* Q / \ ^ ' f l 
V, 
i « 1 TCif»®9«nt« f o r 8 i n r l « t s stfst* iifiA i « t T9pmmft9 *'»y 
tf4| jX«t S f i n a l 9tat«« t l i# fte»etl<m« "^,aR« Gj^f©y u l i i i ^ t t 
XaMI • f OS^F 6 
i)/ 
enlly frm ©iittiitieaa (111,45) mmmmiw f^, p^^ "€,¥'£» t^wm 
fursotiors in t h i s «KI>««»SSOII $simmB a lJfl«fMtgr ooRdltinn !»» 
s^ f^g^a^ j^ •• \.''-%'-T'^ '-^i' 4St\if^oom^^oiim^y (Tn.47) 
^rrrxiii T^bt -^^ f 
. i th t£i» "Shr-R^ s^  of V ifi®bX«t th« imaXeoa «n«if!y eoir^lw* 
t i » :tm«*4^i ^^^*^/'^1^^t*ltS» '^^ ^ '^'^  '^* 0c|tt.ttlo?i ( l t l . 49 ) 
( in , ?©) 
iio 
^^9 "^2 ^^ ^^i^K^ ^A mtstiwum vtiinit of Cd«@^ « "to attt«iBftfit 
a«tar'd!i« the |»lsf«9l«al.ly alloMNI v®!*!** ©f '^ •>^ , '^ ' «id ^^ 
Clii-%9 h } ^MMIf OInffiM tliftftltoi* 
Using %hB raltift of D^(if« of tfm tim^iiti'm nntHT^ 
«laa»nt far It^lloltjr fli|j*lii|? tli©oiPi@« so f^^mn in 
•^mtioRo (111,4?) si^ fi (in»44) for »lfii^®t »?!« tflipl«t n 
st»t«», <^» ©sfi «Vf^ lttmt« thB ^^n&w3L Wflttlt for ooriwlwtiofi 
d(Ooaii|) [ «(0o9§^) 
X-
<ni«5i) 
whem S » f fQpT0w»ntii for oinglot S flfteiio e^ 4i | • 2 f«|iii»o«9it« 
for tTifiiolj fi »ts*t«« fho fiKietlowe J-CMtS) foiP olwflot «m« 
t i l f lot final st'itoo nm ri^ Oft ao felloi«i 
—9 r>. 
i^  i; i^ ' i' 
i)J 
of «»ttti%»©ii mi^  tiMiwfoiw nm ixi^lMpmm^t of ii»ol««ii «o»««tm. 
oOBC 
/ ^ . J « / . ' ' ^ '^- ^'^ 
?l? 
v/c 
wl»i» 1 (3 • l»2) '^ rt iflwn in •Rations ( m , 5 « ) oni Oj t V 
^1» ^2 ***** ^ ^** * * * * **• «i»»o»tt>#d In CMiotlom (111,35 m ) a?*4 
flm total 9xt»®s fioetion (p foi? tho niottyiBo <lifiiii%oi9>irtioi$ 
'pvmmwm %m mamTt^XVf OTsltintod ^ low otioi^os uoinir tlM 
^^Itiioii «#v» l^ii«ti«m fojr a9Ut«p«m ^i^^dottnf tfio D stutoo 
apa final ot«t» imvo Itenotlai^ as tfeo ftm stoto lisvw I^IMHIIOR, 
tli« amm oootion i s oalouiatsa if> l^iJioitjr ©onssiviRf thooxios 
V'J 
all ^m\% fm 1« H«i.i0lty fllpislTip th«oi4«« iwFot^tir %h9 t^me 
«p t* le^ttttt op^p in rm€i«tm m&mn^n m€ ii0rl««ftlii^ %h& 
ajw m^fOBii**^ of tht faiol«i9i «0Bi«fi%a mm imtf %ap9Hfm% 
f^r that l9w mmvm ai»iiit«Mmtioii ©f tht ««8te»irati« 'Pt^  
Amtevm »ta%t t» slnuglivt ^ ff«ot«Birtii!i!ts!«ii f*%nte t«sp«4t!o9n 
In li«l.li»itf ofm©#fiit«r t»wiil«« t ^ to*?*!, ©ww« «««%!©!» 
•r*©rfA<iw 3?«l«Vrt**t to W'O^t w*fmvimm% ©^  ^ «<il«i% ©t,*!,-
1^1* %^fi cin^'tTilmtim of »«'>^ ?^ ^ t«jf« In tHf» f»Tf«©««il«5iR 4© 
n©riii»it»i3r m^X n» i t t« gii|wi»««ff©'ft yf m fmf^«r{^}} / ^ ^ 
t^ l^© mmmmmlm t^e mftiii fN5f*^ i?ft!«!tl©fi rnnmm fmm thn ^•««t 
tews alon© '-'hes© t!i© ificrwoto**©^!©! votitep t?»ti>w«stlo?! 
oont9il30t©« of*ly for »i*!i»lot '^ ft«*nl ©tst©. 1**i© 
©ootSow irt o«t©islf!t©d ii8 tlw! "•^^mif^heiff'm^&f m «©-**»l of «©flii 
Rout will ©HwwT^ t ^fh&w t*i0 isoimotor igtiia ipurttor aom»11«ir 
«m«it'»^t l? (^0> » 1.^4, '^ ©^ wifwtt© fbr (y~ -^m ?*1ott©« ma 
A %«otloii lfioi<i9nt fi«utf4fio m^r^ tn hmtif^tf emmv^^pt 
tl^ oor&o© sr^ t^tmm ^  ansir tin© mrv9 1« ^I«ij© ^(©), 
"o mi«#irto«ll3r ©raltJ-^ t© t^^ t o t ^ ©yon© ©©ctiotJ in 
h©llolty fliw^nf, thmwimm^ tt© fj^ w fsotom fer thi t©^ ©©!* 
ir« »©iil©r o©»?>litiiPii f^ i« foonisea. ft Is •'^ -vn^  t^ *»t t»« 
tot«l ©r»«» ©©ot'on ••>*«r th© tiwwItloB fs-^ w tf^?^t«t « #»«!i« 
town ©t^ t© to »5«i!lot 5l/tH|»lirt n <|;i»^el9<» ©t^ t© <!«t^^« 
tii5©ii t l » ioo»motor t®^f«orp ^ C q )» i©o«©nl«i. timnoip 'VCii^) 
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m irett^Biir© @^<! «!totii»ivt ««st*l«i> f^aoftto*^* %F Tr^fH'^if t*«» 
f^^0 **Tf -o' lel (T'^'^ilit "*a !%« •#a'»ti«ii of t»^9© ?»«»0««t»f^ if? 
th# oatCTstnf iniot»»n«, ""h© wiilfet nntiplir ©''•Pw^t f»» wli««© 
%rav« f i n a l '^  r ' ^s a^^^ot^a #« K »*« « l^v»fi |« ««(0((i*ta*iCT'»'tJV)' 
«!iiisr t!i® '^- l^iMi of i9ov9©tox» t««fi(i»r «BR»f»lir»r air««t*»'rt 
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'^ iiflrln t t . n l , '?-i44i?i» aw©©**:???! f»iir#i! t^ «vtp«f*n« TIT «s^ .ff f'l?*^ 
®t«iiS. "^^ iw not ^t^?! Mm©* »« they ^wm ^simr «ew ?«ir»tf*e#^  tsy 
I« ^«tJolty «iOf>'mv^*w t*t«K»s4<iii t»ia ^^^"-'TW'^  e^mum mmn^im 
•"^^jt^rs I f t®1>1.© ' ^ t t© tM>te *^, ^'tl i i l* ei^i«wt««t!*'f? t^<* 
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0tf^t#) norl®atl»>g ^ «*i%t«« f^a t*^ ® f inal «*«%%• fti*»otl<^ «§ 
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f«<l*>^ flioA« 1% io ttmnd %fm% tbo trmiAtim fmm '^ otnto to 
^" stnto io a^MovoA t?j«mph tlio ioovootop toniior ooi»i>lI«t 
(0^ i^})* ?l»o ti?r«oltioe fjwtt ' s ^mt9rm ototo to '?5 Hi^iA 
aif»f^\ooR «t®to trtoo f^ looo *h»niii^ th» ioot^ >oiilfii» eo»poiiiif»*» 
of oo^lor ana to^^oor e«i«pll»^r» s^a ^iroo o roi?liiils(lo oontt*» 
?Miti<m to tli« <?oi"rtlatl«B fmtotioR ot low fc*^^^^-^, "^^o «*^ oo» 
thnt tl«© pT!m«^®m tm4%T o*i!i»i^owitto« tffeos isl'ioo "p*o«««i«»p«Ptly 
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In t i»t r-eotion, %*& f! '"'13. ev'-^'VL^te t^^- i^n'i^'fw^ ^rmry 
yai'<F th0 ' ttlt." ji« w '^ « for i n l t l r l i«t<»»«R (wlthm^t ^ iv%»t«) 
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'if*«ll •'tJf 1 it0r ^-Ir >t!e ^^ ^^ o^s^  1 *»«i. ft i*) «»t t*'®f«> VJrntie rrfrriHo© 
to ^ Gr'*''>rr* *3c 9**l«i0nt'^  -.t nicA gRnll ^ine^tlo cweirries. I t l a . 
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'i^ etlcffi »'A! th* fai?itir rinlr-Mng r.©?s«Ksl0etis?«a'^etio int«»i0tloii 
in the ir«lejtt.1e se^'-ttupang ©f lon^twainallf.^lf^ftiMifi el^«tv0B 
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hem fmm « tj»'<-,alr.rl.«»4 ^mt^slWR mH !^ iw>?«*» ta»^%s fit 
tai^orlly hm » f?®%»3«l plawi *© l»t* for i»«upl%y naanKwigiar t^Soa 
r t i^r lM «3cpeMjri»»t?iilsy fur wl^istwn en^ j^ri^ as 1»fytiit«f! the warn 
with <;^ > • U«6> >V^ iiii«l tiw inhuming #3.«(9%»>ii # m i ^ 
^ • 15,4 RaV, rht <i^ > la in® SEV«W.€# irala* of ^^, fh» 
»%®ti»%ie'a ana «y<it««itlo ^wroiw tarn «a«H sisotrt f p#¥^ist of 
A • ( • f .7 jt 2*7) *i 1©"*^  tV^sV* (^ «©%9fl ta«?irt) 
wi-tfe <.:'^ >p th« a^-!*rg^ valtiii (jf C fdr tls«j r»fi«titm mm 
<^ >^ •1 ,46 .«7^, 
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«ff@frfc« in tha®© »y®to©io, fheao 9tiiii«si '^mm t»«ii fee3f» «iet«ii» 
il©d to «ipl.iin t^s# vi3Kgmm\^ obnorsmd i a io«p inolnstlo •t«flflx«Q»> 
a««i«roa 3Ontt®ilti0 r t int^iwNUltito e«OT^es« 
In sseutior* (^'-^•1) "-^ ovt-iluate tho cietirfUi: olawint for 
tto© t'«^^^^*®» «i^*>d->a*^*ii • p nM »il««tt«ii the wtfli? ii^ fi 
el0«*r's^.v^etlo fo»? fj'-^t'ji^ foj? nufileonai »aaa<S to doHv» %bt 
'titiptwasleiiiii. 'Jefotion (v»3) aortlii id.tli tli*© Ofdoul^itieti of 
•^ nSW'i^ t'^ y i« th@ fllosur® PC*- «>rJr>'il;X«8 for t?tfl mitei&ii^ 
riKi'ilsj'? js, f ho swsRjlto f--:^  f!' *'14<ii' M« la ths inteiri»4i^t« 
'Trr^ j^ft-jf// i?C!;Con o f f li« l«-s0i4#f»t alscstjwn I3*»m nli3Pn:'»«tfl09 fif* 
fmmi ^^ , «>« In t%* r"<ii^ -v^aesmllsla to ths «i*«fsii»nt e5tp«s4ii0f*t«, 
Cv«..2«i) ikiilftf^a i^rHiiitli 
IB t;^ '^3 s^ tset^ sm wci u'l.ai dcjri-?« the isatrlx oloeent •^ 'or 
f^ 
'^•h%m ( k f -J^) nf© t ^« i n i t i a l t"l<t«ti^B 0r.«f|5y fvna ti«i^frte» 
--M (k'f l^)t <^» '1^) ^ri^ (1^4f ^%) * * • ***» Ric^^ntwi ^r^ 
im^r^fS.^^ for » l«« tw«» v*mitm m^ mmtmm i « tl%» f l n i i l ist«t«, 
tf^ m «<!:') y^  0^J ( ! ' ) (T.I) 
l-t^ .iFCk') x^i^ i''^ -^ C l l ^ u a ) (•^ .4) 
n»S t^,® i n i t i a l rt«d -"Injiil !««rjtw*fi (el«»otj»wn) «<i!C9Rta ^©R^IWPii 
i « the «0Mtaj?&rs s»9t 'irnr^o, I'he .fao*«rCi£^/t»i«3efl?i» ©sit t l i» 
«li?et3w>tj» H'rAoh m r-'^-i^m t«? b® «*)Tlnf w i t h x^ lw t i i r l i i t i o 
'?fe© h';A«^JUd ni',ts?iic ©lanoKtu f o r el«©t*0!sii|p!«tli» ^Pi 
l i 
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for t l ^ fr«<»flfi, 0^0} f^ii& ^f^^^ ' * • ***• ^"^**'^ ««tit#i''QB 
«l.«i«»iit« bdtiMeii tint i n i t l t l ««wt«3wai «t«t« m^ ft««a ^I'wottoR 
9tnt« Yis» 0h^}. tid^© til© Bital©©fi8 in tfm Hntl stat© as ?ian* 
v©lr<ti<ristlOft ' ^ «M A^,^'* • ^» *^ »^ ****** *^*' t»r<rt©o «© *i©ll 
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oi»«rat*©*»t T^ ' lynA "P ^ n»t <!©llfi©i «© 
w..__ 
?Wct 
\ <^^i V. ^i<^l^ (^ ^UW] <».T) 
^^=h^'''-^^^ ^-^i^^F>-;):ti)-^/r ,..„, 
/ ^ KlM>.^ ^ 
110 
%^»« ^ ( Q ) i«»i« «§(t ) ia iMfentloB (^,7> fiie the iNiet«F 
fojis faatoxw f<i» •l«9tjpwiefmi*to ^yo«os« fe^^fig the flaw* 
sr-'z-tim t^ ?^ «rtPwnpe4 w^tmm i*e» C t t^ersemAtntoe KM dtfinvi 
for pf©t«»i3 ssnd fi0iiti?eii «ef>ftf«l«lj, l» ei^fglieii (^ -''.S), 
f j<c) m^ l§(t ) ?^ *t tin ve0%0» foul feoteiv for «tete«5iui 
in vtf&i^tR 9i6&i4ftftl aunrmt InteTftatien* f^ Cf ) !» the a^ial 
^•et©r foasi fssfitoip f»r «»©l««m« m #efliitt foF 'nsetini ««« 
neiitsnan 9«B-^ 9at8ly« 
%l.l«n«lRf tlie fi^f4»iai4 »et?-M*t^  «• tieeneiNia i« oli*srte» 1, 
we olstBined the !i(mx«1.i»tlvl«ti« ndnetii^e ef irtnf^t meteen 
e^ev^tofv ^tveim the Initial, b^mt^ yeii »t«>te mi fin^l ^i-metmm 
etnte l*e« ^i^ t W^ ^^i^ ^^ 
\\l ' !**• *^ <"•* * ^ fell«N4!!f 
i«!?alte feF T'^ ft*^* /^_» 
^0re 
?Ae 3»0«»lt9 fop /\^ fitd y\^ rtie eiiise m mnm€ in 
e^etie«^ <X,20) ma ^iete4 m 
li;l 
A: = F."M(i.^o-i'(^^^^ ^ ^^ *^ ^^ ^^ ^^ ^^  <^ .-> 
v»^«i ^M% ^^^U^) ^^ ^n^n^) am ©"T!© mB (fi'^tm in 
s gmtl^t foHB fft«tox»i f«r miiil@<^9. I t «Nwtl« h9 net9^ hat* 
ttsfit 111 «#f4vi«f ti*9 dtifttrntlows (^,11) t^v th© nisfn i« l r t i i f i» . 
t i e iP©^«tjlo«»/\ t «• ^v^ «f#f^ #«%«« tli« tewa ©«fr%ftlrlr!|r 
t i o s«att«slinr iff fUflrmA o» "^ 
vhaw/^jX \ 5=»4;.a/<3(«>/\ ai« t ^ diff«s«-tiiii es!^ sfi»9*«rtiQ»8 far 
t^-m I R « 1 ' s t i e «?^,tt©3^':'^ " " l e f t 'ti^a^d! f?ni 1*1-ht hfin««*» 
«J9P' yr^toly efjlo»il t e t**«-» r^9Mip»i«i<it40in» for t^^ «©attuilrg 
©f le f t h'>i^ «!#il nf?!? rtpht v*«-*iNI el#«»t?w5a «n «« tsmnol'^ HiMN! 
«eu't«wn t - r f « t , th«sfi tlie my^F^vt'sj k in ol>tf l^««« in «<«»i!tlis«i 
( t .18) 1^ diyiaiKg tlsw ftiff»i«Bt by th« gan af th t e t ot^fts-
3eetions« Tfe« aaym«ti?y i s r» r i t y viol-^tirg and, themf^rm^ 
It is s m9amr& t9 d^ttgmifm that tfm •l««ts«ii ia ttm ptoft^f 
•lolatinf wtsit Tam%r$l inteittotioii with tiMi AMtemi taxiett, 
Sinet ttio iuijmn«tiy aiia9« #i« to iBtdi^ itsvTUMi htf^mmt wtslt 
atiA ttlMftfoitei^vtie »i|»lit»d«8i tffum i t i t pv^ovtioniiil to 
« faetov 6<« vhes« 0 i s Q«tial f«x«ii ooBpiing ofli»t«tot mH 
m »• the fint «ti«otiii» e^ mst^ ffitt i#lii«li i s lanesv then tlis 
uiiaai wsdN; iiitsnuits m •ff0<!to wMolt aft of tho o i^r o^ 9^ « 
Sifioo sm^mnmtTy i« i*ntiOt »any thsovetioal lui IMH as expoHU 
»«tital «ri00xt»initio8 wtmm to both noBMMtesp and aono* 
senator in oblation (7,1S) oime«i« Soeonilyt i t io umta^ 
to pvodiot ttio voiotiipo o i ^ t^^ fOOB %foel£ and eleotn9Ra#i«tio 
intoittotiono, ffio aotomination of tlw al,@tbfio sign o^twosw 
ws^ sTKi oistftmm pietio isttoyftiwitoo tsm i s ttis mat^ 
prsditftion of ttnitlsa #ias» tfisoxy of i i s^ ana •iS8tf«oei«>iPfltla 
intoxttotiofis. ?)»e tt^ enloulntiw^ of asspnotijr ^fovidss 
Q» aAditional ohoflSr on ths •arloes n«i»t»a flttwsnt *1W(JI) '*' 0(1) 
typs moSols, 
tising tho !irtt]fix sl«»mt dofinoa thyoagh Offiiations (V*?)* 
('^ •7)» tlis aiffti«ntial es^ oes seotioins (^f^) ) ***• <»IP***«« «W 
%fh«ijs [7]{^j'"i« **so ®!5soliit« s^aie of tfjo »ati!bt oiotisnt 
asfiDoa ie s^aticm (f«2), *p' i s mlmtir^ mmmwe%am of ths two 
moiooQS in tlssiy osr?t»t of nass frtm. B ,^ n^ ajw ths initiad 
1 ; ' 
1 (-J K. 







7;' ~ U i '^f^, 
(wNir mmwt^ mmmM} ^mffUMm ^nmli tm ^ m^mmm (T«I> 
yw aNI g ^ e«iqitiiij|i d«fSi»Ni in •<|ii«ll«R« 
i^ siMNi «fw»ir p' mit tut itffiMMfttlsl « • • • • mt^vm ( i t r / M . 
^»ff i»t fttMfHim «iv»» %li« MNP »t lNidiPSiii« V4iiftil^«« imisnBlt< 
X tw ^ 
«fi4 M«i M %#£«» i t t t s i ^ tiui ls%«^wll«»« ^mm mail %• 
In tut $»mM Uif^wm%UX ^mm wmmm ^0€^S^» ?W 








1 2 - . - ^ ' 









•^f < I^<«') oi ^ ^c/)-^(/), iCe/)^ !!(ii^ )) 
(^.i<») 
i;^ :4 
ffi0 fiMnG%im» I ( Q ) » Mn) n^& t warn «•!!?»•« fff tli« 9r»r9» 
effttot •f»t#«i thtwie** t!it«»e fU«crtlo««» 
w #s# 
l" ) .Jliiiiii All I i j | i i i i i i i i . •iiiiiiiii w J L i i n a ^ i i i i i f i i i i i ( ( f » j % g i i ) ( f ^ ( \ 
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^ if?trat tf-n^^^ t^ '•mj*.«^ ls t "ff#^  on *" (?)'^Hl) -t^^^r?* t© o^l-
itil -*© th** f^e^ff*^  'o^vi fr>e*tns^ foi? •>» ?^«fiit*4?to ''^itiiswr* !»ls» 
'''iao^iPsifJTi of -no* 0l SiiMl'^jr to rai»d«l 13««KI tT» o*^ «»mt^ r '''T '»r»a 
'^ '»A-*1''>® 's-*'* "*03is ff»0tr«m ^mfi mfte fancftioi? I» ^^ -^ l mil ?»**«?• the 
^(', • - ^ •' ^-v, ( ^ ' . ^^s) He < ' ' ^%'*'^ ) 
"" ^t^f-^,'--iV,)?,t ^ if ^,(^=. ^; J. 3 ^ 
A 
-< ,Mvtn' iT^  t j^ ! - loI , In t h i s rmi^l t l ^ <'s»f!s f^f^.t^m mpi9 
i/j] 
If CO m f (38,^  • 4>» ^M - 1 i3m\ - «^) 
?*» wiBi«rl0«»l V'1ti'*8 ^ T npftftlt fowl fn^anf« in •»*Ho«8 n#i^f^l 
fstetof® in t-^ l-fl^  t© fed mtm* ! « • • 
* ^ t l i *^^ • ®4C^  '^«f^ 
\->t 
ill 
f o r T r r i0«« "^ rf»1««« o f « i«s^©9 f^ lerasi t t© the »y«iMmttir yyo^ogtt 
«y»-»i?i»«r»t9 I f i the l!!t#s«ii«<ll->t«*«fi#W!y »f9ii?»» tts f i « « » f 1 i#i 
have shm#r5 th t mwiff^-m^vf k{n) ^mrmn ««nt1:»Tlfii f»«#l« <» ^fir 
I s h i f t i« r nt 1&gi«^ isrjsijpd i!Jif^#» flfPJ^ «i?<#i %«• \pt^« m^mJ0k t o ^ m^9iA^ 
!t®Rt?*lly ®«e»»siM«. Th« «»rws«ti«3r ln«f«ii»®» y i t * i tl^« lf!©l<f«it 
t o th« a.fTfktfif ifidtie©-* l3f the iwifsJe sn^ »iti!N8tip«»»w«tle fs»i» f g ^ o » 
9 
f^ t high c , %F afr '^*3Pt«ofi we h^va iil»o f^mm in fl^^nim t^ t t h t 
siotl©!! F5l> ,^«li( 'lilllSRlSS^S 111 tl89ft« 
III %hm tm^ ^m WOMI^  lUr® to Pf#'« P€»I« ©wr^ iwitsi f.1fe«i«t t*Mi 
el&msm m^stminmtitm (»«# eH«ii»t«F II> it? wfileh t^«f»« f»iiiilt« 
iww».at» ill %hm m^Tfj m& ^^ rmntm mm%^9Te^. »s«y». ^Im na^ttF 
t»e«p6?^iiilty In «lo«<?up« 3!pi?wstift«tlo« oe»#9 frum (n) «9rt«R t^!*« 
th« a \ » ftm ^^^^ t© •• %r!i«i-# pl^_^ li, th@ Fwi««tt»i *illi»if«f 
by th« «T^ ©i?fgr PHwantwi «ioB®«ivf.tloB m& (fe) t« «^ini? th« pmpmr 
e^eid« of <T''^ >. I t htm hmm shown «%»9«^#r« i« th® ]p«5Bt»« 
l i t t l e t© tl»t 41f*#s««nti?a ««»«« e«otiwt« %^ thitvt^rm de ««% 
f>^« fsu^h «wwy 1« wrt^Jtr*!? tl^e »i<j«f«ii'twi t«t«i*»r*^tl0« frmt «• 
t o ••. '"'oj* <''*^># '-^ o **«v« %«•»'«« t i i« iis^«*f«r eorflwrl^o*'^t*^lr %» 
vofir f^ood e'loioe f o r C *^'"* at r o f y «n%ll n r:^0 ^»*^«f* t»^«i l?sti»««i1 
ra«»tioi* o f th« «feal<w!m« irsi^^o tfm «««t«ifwi 'b©<*«s«« l « ^ o H * f i t , 
9 I 
Hirl «iv«« ?*t m^l C t ^ *» e*^ ot<Mi f o f < ^3 I n ^^ot "l*«!^  «* SWI^PI* 
aodiwt® «!f^«f^#« wfi»i« B^» ftfp^^ I t i s t l i«« et*«i» tt»'»t «ir««g?t 
f o r the !©%< «•*, * ^« i« ^ i « nwf i t l , t ^« €immim «ir»f«irl!^Rtloii 
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A ^ , m , » , t l , m . i n a<r/a,» « « . r , » T . r r . ^ n n mm t1»««h 
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oloswupo af^'mfoatlpifttion «Ho«l?! hut «wlto pooiA ««it lf*t*%ffnNH«to 
ort^*!ISO M-'« tf» t*^« feoflltwPjN! '?is»#ottim wls«ti« ^^ i s m'lr^*irt/lf 
IfiFRo. I t i e i f t h i n Tw^oP, t l iwt f»*« ft9,V!w»«trtl#a( INHMMO t ^ww 
o***®?**! t o bo emr^mrimmtnllf obooyvublo. 
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